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Spotlight
Where Are Perceptual Decisions Made in the Brain? Recently, Katz and colleagues report the effects of silencing neurons in two brain areas during a perceptual decision-making task. In a landmark result, silencing neurons in the visual cortex impaired performance but silencing neurons whose activity correlates to the decision had no effect.
Decision-making is the process by which sensory input is transformed into perception and action. An elegant approach to the puzzle of understanding the neuronal mechanisms underlying perceptual decisions was pioneered by Newsome, Movshon and colleagues using a now widelystudied paradigm, which we refer to as the noisy motion perceptual decision task (Figure 1) . In their original studies, Newsome and colleagues recorded from neurons in visual area MT that selectively respond to visual motion while monkeys indicated their perception of stimulus motion via a saccadic eye movement. Their results revealed that individual MT neurons' activity correlated with subject's decisions about motion direction ( Figure 1A ). This was true even when the stimulus was entirely noise and the monkeys were forced to make guesses about the direction of motion [1] A critical question raised by these experiments was how, then, is this motion information read out from MT neurons to guide the eye movement choices? Shadlen, Newsome and colleagues reasoned that a likely candidate was area LIP, to which MT neurons project and which is known to be involved in planning saccadic eye movements. Since LIP neurons were known to be involved in saccade planning, rather than placing the motion stimulus in the neuron's response field (RF; as was done in the MT experiments), an alternative configuration was used in which one of the saccade targets, again, instead of the motion stimulus, was placed in a neuron's RF ( Figure 1B ). Neuronal recordings revealed that, unlike MT neurons, LIP neurons' activity was correlated with both the monkeys' trial-by-trial choices and reaction times [2, 3] . Computational modeling suggested the animals' perceptual decision was made by the gradual accumulation of motion information in area LIP, offering a seductive view into otherwise private deliberations [3] .
Given the weight of this evidence, and other work showing that silencing LIP neurons biases monkeys' eye movement choices [4], we might expect that silencing LIP neurons during the noisy motion task also alters perceptual decisions. However, until recently, studies aiming to silence LIP neurons during performance of this task, stimulus in which a field of dots appears to move either left or right; the monkeys have to report the direction of stimulus motion with a saccadic eye movement-typically with a leftward or rightward saccade for leftward or rightward motion, respectively. The amount of 'noise' in the stimulus is controlled by altering how much the dots appear to move in the same direction. The visual motion percept is generated by integrating the motion stimulus over time and across the field of dots. As expected, monkeys' decisions are less accurate for noisier stimuli. (A) In the MT configuration the noisy motion stimulus is placed in the response field (RF) of the MT neurons under study and the saccade targets elsewhere. (B) In the LIP configuration one of the saccade targets is placed in the RF of the LIP neurons under study, the other saccade target is placed in the opposite visual hemifield and the noisy motion stimulus is placed centrally.
